###### Strengths and limitations of the study

-   The flexible exercise participation programme (FEPP) is a consumer-driven programme for individuals with multiple sclerosis.

-   Consumer preference for sport or exercise mode is central to the FEPP.

-   Active participation in exercise or sport is focused on participation rather than impairment.

-   Study findings will inform the design of a larger trial.

-   This study without a control group demonstrates feasibility rather than efficacy.

Introduction {#s1}
============

Individuals with minimal disability from multiple sclerosis (MS), have recently reported participating in, or wanting to participate in, sport or high-level exercise, such as running, squash or road cycling.[@R1] While their preference was to undertake their choice of sport/exercise independently at a time suitable to them, they also wanted advice on finding the correct balance between too much activity, which may exacerbate symptoms, and too little activity, which could unnecessarily limit participation. Yet few study participants had received any such advice, nor had they been given their choice of exercise.[@R1] Commonly, exercise interventions for individuals with MS are provided in a clinical or home-based setting where the individual follows a prescribed activity or exercise programme. High-level mobility activities such as running, sport or outdoor leisure pursuits are not typically targeted.[@R2] Instead, exercise interventions prescribed include progressive resistance training, balance training and stationary cycling, addressing impairments such as strength and balance.[@R3] Functional outcomes are typically focused on walking[@R6] with no attention to the benefits for high-level mobility, even for those who are higher functioning.[@R2] Benefits of participation in regular sport and exercise according to the preference of individuals with MS have not been reported.

Empowering individuals with the autonomy to manage their own exercise prescription, according to their individual goals, is an important concept in exerting control over the impact of the disease. Previous interventions examined in clinical trials for MS have not commonly allowed for this diversity. Therefore, exploration of ways to adapt and modify personal exercise choices to improve or maintain participation is required. To address this need, a flexible exercise participation programme (FEPP) has been developed to offer individuals choice and to guide their mode and dose of exercise. The FEPP has been based on existing recommendations for general and advanced aerobic exercise for individuals with MS.[@R8] It has also been informed by the guidelines for healthy individuals proposed by the American College of Sports Medicine and equivalent version by the Australian Government Department of Health, which aim to reduce the risk of chronic disease.[@R9] The FEPP is a stepping stone supported pathway to move from low levels of aerobic exercise towards meeting or exceeding advanced aerobic exercise guidelines for individuals with MS. The aim of the FEPP is to assist individuals with minimal disability from MS in finding the right balance between too little and too much exercise, and to maximise the benefits of exercise for individuals with MS. The FEPP provides a personally tailored programme to achieve exercise participation goals specific to the individual and is guided by the individual's perceived energy levels. By monitoring and responding to energy levels, participants are using a pacing technique, which is a method for managing energy effectively,[@R11] thereby enabling participation. The FEPP provides a framework for a graded response to exercise rather than an 'all-or-nothing' approach. Support is provided on a weekly basis, by a physiotherapist, using recognised behaviour change techniques to enable individuals to vary their physical activity.[@R12] It is evident that individuals with MS need support to increase and maximise participation in their *choice* of exercise.[@R1]

Many individuals with mild to moderate disability from MS do not meet recommended levels of physical activity required to obtain fitness benefits[@R13] despite guideline recommendations.[@R8] For those who do, the guidelines provide a baseline for exercise,[@R8] but the maximum safe dose is not yet known.[@R14] Manipulation of the exercise dose is required to determine the optimum level, which maximises benefits and is free from negative consequences, for each individual with MS. Historically, concerns existed around the possibility of exercise increasing fatigue for individuals with MS.[@R15] Even though evidence now suggests otherwise,[@R16] levels of fatigue continue to guide practice.[@R14] In the FEPP, a shift away from such impairment-based assessment is proposed with assessment of perceived energy levels prior to exercise to guide selection of exercise dose. Energy conservation approaches for individuals with MS are important tools for planning and pacing activities in order to manage fatigue in daily life.[@R11] Attention to available energy prior to exercise may enable an informed decision on whether to progress, maintain or regress exercise dose, and assist in finding the right balance between too much and too little activity. Measurement of vitality following a period of regular participation in exercise may also serve to demonstrate long-term benefits of exercise.[@R18]

Physiological benefits of exercise include improvements in aerobic capacity, balance and muscle strength.[@R19] In addition, it has been proposed that exercise may have a neuroprotective and disease-modifying effect on MS.[@R22] Biomarkers that may serve as indicators of exercise-induced neural changes in MS include neurotrophic factors and cytokines.[@R24] Neurotrophic factors can increase as a result of exercise, such as brain-derived neurotrophic factor, which has a role in neurogenesis and neuroprotection of the central nervous system.[@R22] Cytokine levels have also shown change following exercise in individuals with MS.[@R26] Cytokines assist in regulating the immune response.[@R28] In MS, there is an imbalance between the levels of proinflammatory and anti-inflammatory cytokines, with higher levels of proinflammatory cytokines linked to the demyelination process.[@R28] Reduction in proinflammatory cytokines can occur following exercise.[@R26] However, the evidence is inconsistent as to whether the change in cytokine profile is the mechanism for physiological improvement following exercise and hence requires further investigation.[@R29] Furthermore, the effects of exercise dose (ie, frequency, intensity, duration and mode) on cytokine levels remains unknown.[@R29]

The purpose of this study was to assess the feasibility of the FEPP, a novel sport and exercise intervention for individuals with MS. Individuals with minimal disability from MS will be invited to participate in their preferred exercise. Response to exercise dose will be assessed using disease biomarkers, subjective vitality, as a measure of energy, high-level mobility, and subjective reporting. The objectives of the study were to

1.  Assess the feasibility of the FEPP for individuals with minimal disability from MS.

    a.  Does the FEPP enable achievement of goals for participation in exercise and sport for individuals with MS?

    b.  What is the best method to describe and report on the exercise or sport intervention?

    c.  Is there a relationship between the level of participation in exercise and clinical/physiological outcomes?

        -   Plasma cytokine levels (IL-2, IL-4, IL-6, IL-10, IFN-γ and TNF).

        -   Vitality (energy levels measured via the Subjective Vitality Scale).

        -   High-level mobility (measured via the High-Level Mobility Assessment Tool (HiMAT)).

    d.  Is the FEPP acceptable from the perspective of individuals with MS?

2.  Assess the feasibility of a larger clinical trial against the following minimum success criteria:

    a.  No reports of serious adverse events as a result of completing the FEPP.

    b.  A minimum of 80% of participants able to modify exercise participation using the FEPP.

    c.  A minimum of 80% of participants report satisfaction with the FEPP.

    d.  A minimum of 20% attrition from the 12-week FEPP.

    e.  A minimum of 75% recruitment of the intended 16 participants.

    f.  A minimum of 75% completion of each outcome measure.

Methods and analysis {#s2}
====================

Study design {#s2-1}
------------

This stage I feasibility study will involve a single group preintervention/post-intervention design to explore implementation of a 12-week FEPP with individuals with minimal disability from MS. Participation in exercise or sport will be recorded in parallel with assessment of disease biomarkers, subjective vitality and high-level mobility.

Acceptability of the FEPP to participants will be assessed using a sequential explanatory mixed methods design.[@R31] Perceived effective/ineffective elements of the FEPP and potential adaptations will be explored to guide refinement of the FEPP. Assessment of feasibility metrics (process, resources, management and scientific) will inform the suitability of a larger trial.

Study setting {#s2-2}
-------------

Data collection will occur in the James Cook University (JCU), Australia, in January 2020. The intervention will occur according to each participant's preferred mode of exercise and preferred setting, for example, sports centre, gym or outdoor pursuit in his/her local environment.

Participants {#s2-3}
------------

Individuals with MS who meet the following inclusion criteria will be invited to participate: (1) diagnosis of relapsing remitting MS as defined by the 2017 McDonald criteria[@R32]; (2) independent mobility as defined by Expanded Disability Status Scale level 0--3.5[@R33]; (3) stability, that is, not worsening in the past 3 months on disease-modifying drugs (e.g. alemtuzamab, natalizumab and ocrelizumab)[@R34]; (4) 18 years of age or over; and (5) ability to provide informed consent. Potential participants will be excluded if they have (1) any concomitant neurological condition or (2) an additional health condition that would prohibit their participation in aerobic exercise or sport.

Recruitment {#s2-4}
-----------

Participants will be recruited via (1) media: television, newspaper and social media; (2) flyer distributed by MS Queensland and by consultant neurologists; (3) flyer displayed in community settings (eg, community notice boards and medical practices; (4) JCU website and social media; and (v) snowballing. Potential participants will be advised to contact the primary researcher by email or telephone for further information. Once contacted, the primary researcher will screen potential participants in person or via telephone against the inclusion/exclusion criteria.

All potential participants who meet the eligibility criteria will be provided with an information letter and a consent form, either electronically or via post with a reply-paid envelope, according to their preference. Those who wish to participate will be advised to return the signed consent form in person, electronically or via post. Participants can withdraw from the study at any time without explanation or prejudice.

Sample size {#s2-5}
-----------

Sixteen participants will be recruited, allowing for a 25% dropout rate. A sample size of 12 participants has been recommended for feasibility studies.[@R35] As this study is designed to assess the feasibility of a larger trial, a formal sample size calculation will not be required.

Intervention {#s2-6}
------------

All 16 participants will undertake the FEPP, a 12-week programme, in which participants choose their preferred mode of exercise as well as the time and location for exercise. Exercise will be performed independently by the participant (ie, not supervised by the research team). The FEPP is illustrated in flowchart format in [figures 1 and 2](#F1 F2){ref-type="fig"}. The FEPP flowchart will guide the participant to incrementally progress, maintain or regress their activity level based on performance feedback. The FEPP has two streams ([table 1](#T1){ref-type="table"}) to enable progression of activity level relative to the individual's baseline activity level.

![FEPP stream 1.](bmjopen-2019-035378f01){#F1}

![FEPP stream 2.](bmjopen-2019-035378f02){#F2}

###### 

FEPP streams

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                         Current aerobic exercise                                    Intervention    Outcome
  ------------------------------------------------------ ----------------------------------------------------------- --------------- ----------------------------------------------------------------------------------------------------------------------
  Stream 1\                                              Less than 30 min moderate intensity three times per week    FEPP stream 1   MS general aerobic exercise guidelines are achieved, with progress to stream 2.
  Does not meet MS general aerobic exercise guidelines                                                                               

  Stream 2\                                              30 min or more of moderate intensity three times per week   FEPP stream 2   Exercise participation goals are satisfied, which may be below, at or above MS advanced aerobic exercise guidelines.
  Meets MS general aerobic exercise guidelines                                                                                       
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FEPP, flexible exercise participation programme; MS, multiple sclerosis.

Stream 1 is for participants who do not meet the MS general aerobic exercise guidelines of at least 30 min of moderate intensity aerobic exercise three times per week.[@R8] Moderate intensity exercise is defined as 40%--59% of heart rate reserve and can be scored as 12--13 on a 6--20 rating of perceived exertion (RPE) scale.[@R9] Participants progress through the stream modifying frequency and duration of exercise, as guided by the FEPP, until they reach the MS general aerobic exercise guidelines.[@R8] Participants can opt to maintain this activity level for the remainder of the programme if they are satisfied with their participation in their chosen sport or exercise in accordance with their goals. Alternatively, participants can progress through stream 2.

Stream 2 is for participants who meet MS general aerobic exercise guidelines. This stream is designed to incrementally progress exercise towards meeting or exceeding the MS advanced aerobic exercise guidelines.[@R8] These guidelines recommend an exercise duration approaching 40 min; frequency approaching 5 days per week and intensity approaching 15 on an RPE scale of 6--20 points.[@R8] Participants progress through the stream by modifying frequency, intensity and duration of exercise until they are satisfied with their participation in their chosen sport or exercise in accordance with their goals. This may be below, at or above MS advanced aerobic exercise guidelines. Participants continue with their optimum participation for the duration of the programme.

Each participant will begin the FEPP with an individual interview conducted by a physiotherapist (MS) to identify and discuss their goals for participation in sport or exercise. The participant determines their mode of exercise or sport, whether performed individually, with others or as part of a team, and indoors or outdoors. This information will be recorded in the participant database and exercise diary. Exercise progression will be guided by the FEPP. The FEPP stream allocation will be determined by the participant's baseline activity level recorded on entry to the programme.

Progression through the FEPP for both streams will be determined by the participant's rating of perceived energy levels over the course of each week. A single question, 'How would you rate your overall energy levels this week?', will be scored by participants using the Energy Monitoring Tool, a 5-point energy Likert scale ranging from no energy to maximum energy ([figure 3](#F3){ref-type="fig"}). Single-item questions such as this are used commonly to provide a quick response to self-rated health status.[@R36] The Energy Monitoring Tool will guide incremental progressions or regressions using manipulation of frequency, intensity, time and type of exercise, that is, the FITT principle of exercise prescription,[@R9] as indicated on the FEPP ([figures 1 and 2](#F1 F2){ref-type="fig"}).

![Energy Monitoring Tool.](bmjopen-2019-035378f03){#F3}

Prior to and throughout the 12-week period, participants will be supported to participate in exercise or sport via a coaching session with a physiotherapist, once each week, via telephone. Behaviour change techniques known to assist with participation in exercise and sport[@R12] will be used as listed in [table 2](#T2){ref-type="table"}, together with their definition[@R12] and planned application.

###### 

Behaviour change techniques, definitions and application framework

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Technique                                Taxonomy definition (brief)                                                                                                                                                                                                                                                                                                           Application framework
  ---------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------
  Goal setting (outcome)                   The person is encouraged to set a goal that can be achieved by behavioural means but is not defined in terms of behaviour.                                                                                                                                                                                                            Exercise and sport participation goals will be set by the participant following consultation with the physiotherapist.\
                                                                                                                                                                                                                                                                                                                                                                                 Session: initial interview.

  Action planning                          Involves detailed planning of what the person will do, including, as a minimum, when, in which situation and/or where to act. 'When' may describe frequency or duration.                                                                                                                                                              Guidance on the application of the FEPP to ensure appropriate and correct usage.\
                                                                                                                                                                                                                                                                                                                                                                                 Session: initial interview and weekly coaching.

  Barrier identification/problem solving   The person is prompted to think about potential barriers and to identify the ways of overcoming them. Barriers may include competing goals in specified situations. This may be described as 'problem solving'. Examples of barriers may include behavioural, cognitive, emotional, environmental, social and/or physical barriers.   Discussion of barriers to participating in sport and exercise and potential ways of overcoming them.\
                                                                                                                                                                                                                                                                                                                                                                                 Session: weekly coaching.

  Prompt review of outcome goals           Involves a review or analysis of the extent to which previously set outcome goals were achieved.                                                                                                                                                                                                                                      Discussion of progress towards participation goals.\
                                                                                                                                                                                                                                                                                                                                                                                 Session: weekly coaching.

  Prompt self-monitoring of behaviour      The person is asked to keep a record of specified measures expected to be influenced by the behaviour change, for example, blood pressure, blood glucose, weight loss and physical fitness.                                                                                                                                           Completion and submission of exercise diary each week.\
                                                                                                                                                                                                                                                                                                                                                                                 Session: weekly coaching.

  Provide feedback on performance          This involves providing the participant with data about their own recorded behaviour.                                                                                                                                                                                                                                                 Discussion and feedback on activity recorded in exercise diary.\
                                                                                                                                                                                                                                                                                                                                                                                 Session: weekly coaching.
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FEPP, Flexible exercise participation programme.

Outcome measures and data collection {#s2-7}
------------------------------------

Data collection will take place via face-to-face visits, telephone interviews, email or post. Outcome measurement will occur face-to-face at JCU, Australia. The timeline for data collection of each outcome measure is displayed in [table 3](#T3){ref-type="table"}.

###### 

Data collection and outcome measures

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Outcome measures                        Collection procedure                                              Baseline evaluation                                                                                                                                                                              During intervention   Post intervention evaluation   
  --------------------------------------- ----------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ --------------------- ------------------------------ -----------
  **Feasibility measures**                                                                                                                                                                                                                                                                                                                                        

   Process                                Recruitment.Eligibility.Refusals.Retention.Attrition.Adherence.   Documentation ofAll contacts with potential participants.Participant flow through study.Adherence via exercise diary.                                                                            $\sqrt{}$             Daily                          $\sqrt{}$

   Resources                              Communication.Finance.                                            Documentation ofDuration and frequency of communication between participants/staff (email, telephone and face-to-face contact).Communication difficulties.All costs associated with the study.   $\sqrt{}$             Daily                          $\sqrt{}$

   Management                             Data management.Staff management.                                 Documentation ofData collection times.Data entry and checking of data.Staffing requirements.                                                                                                     $\sqrt{}$             Daily                          $\sqrt{}$

   Scientific                             Safety.Adverse events.Compliance.Treatment effect.                Documentation of adverse and serious adverse eventsVia exercise diary.Via weekly check-in with physiotherapist.Via reporting safety concerns and adverse events as per university policy.\       $\sqrt{}$             Daily                          $\sqrt{}$
                                                                                                            Documentation of complianceVia exercise diary and weekly check-in.\                                                                                                                                                                                   
                                                                                                            Treatment effectDocumentation of clinical outcome measures preintervention/postintervention.                                                                                                                                                          

  **Participation outcome**                                                                                                                                                                                                                                                                                                                                       

   Goal attainment scale                  Face-to-face or telephone data collection                         $\sqrt{}$                                                                                                                                                                                                              $\sqrt{}$                      

  **Clinical outcomes**                                                                                                                                                                                                                                                                                                                                           

   Cytokines                              Collection at the James Cook University pathology site            $\sqrt{}$                                                                                                                                                                                                              $\sqrt{}$                      

   Subjective Vitality Scale              Face-to-face or telephone data collection                         $\sqrt{}$                                                                                                                                                                                        Weeks 4 and 8         $\sqrt{}$                      

   HiMAT                                  Face-to-face assessment and data collection                       $\sqrt{}$                                                                                                                                                                                                              $\sqrt{}$                      

   Exercise diary                         Electronic or paper-based collection                              $\sqrt{}$                                                                                                                                                                                        Weekly                                               

  **Subjective acceptability outcomes**                                                                                                                                                                                                                                                                                                                           

   Participant survey                     Electronic data collection                                                                                                                                                                                                                                                               $\sqrt{}$                      

   Focus group interviews                 Face-to-face recorded interviews                                                                                                                                                                                                                                                         $\sqrt{}$                      
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Feasibility outcomes {#s2-8}
--------------------

The primary objective of the study was to assess the feasibility of implementing the FEPP for individuals with MS, in accordance with stage I feasibility trials specific to MS.[@R37] Process, resources, management and scientific feasibility outcomes will be assessed. Process measures will include participant recruitment, eligibility, refusals, retention and attrition. Resources and management refer to the administrative aspects of the study such as data entry, finance and communication time with participants and staff. Scientific feasibility outcomes address aspects of safety, adverse events, compliance and potential treatment effects. This process of recording feasibility metrics has been used in other feasibility studies with MS populations.[@R38]

Clinical outcomes {#s2-9}
-----------------

Clinical outcomes will include the three domains of the International Classification of Functioning, Disability and Health framework,[@R40] which are body structures/functions, activities and participation.

Primary outcome {#s2-10}
---------------

### Participation {#s2-10-1}

The primary clinical outcome is participation goals in sport and exercise according to the participant's choice measured by the Goal Attainment Scale (GAS).[@R41] The GAS measures goal achievement (positive or negative) on a 5-point scale and can be quantified as a single aggregated goal attainment score for analysis.[@R42] The GAS is a responsive measure for individuals with MS.[@R43]

During the preintervention interview with the primary researcher, participants will be asked to identify their goals for participation in exercise and sport. The participant will be guided to set specific, measurable, achievable, relevant and timed (SMART) goals,[@R44] for example, to cycle to work three times per week by the final 2 weeks of the FEPP. One to three goals will be set to represent the participant's key priorities.[@R42] Reassessment of goals by the participant will take place during the postintervention interview with the primary researcher.

Secondary outcomes {#s2-11}
------------------

### Body structures and function: plasma cytokines {#s2-11-1}

To identify the effects of exercise on cytokines, a 4 mL blood sample will be collected from each participant via pathology services during the week preintervention and postintervention, which is in accordance with similar studies.[@R26] Blood samples will be collected between 08:00 and 09:30, following an overnight fast of at least 10 hours. Samples will be collected in the morning to prevent any circadian changes in gene expression and to allow for a more meaningful comparison.[@R46] Blood will be collected in 4 mL EDTA vacutainers. Following collection, blood samples will be chilled and immediately transferred to the JCU Molecular and Cell Biology Department for processing. The samples will be centrifuged, plasma collected and stored at −80°C until all samples are ready for analysis. Cytokine levels (IL-2, IL-4, IL-6, IL-10, IFN-γ and TNF) will then be tested, following manufacturer's instructions, using the commercially available kit: BD Cytometric Bead Array (CBA) Hu Th1/Th2 Cytokine Kit II.

### Body functions: vitality {#s2-11-2}

Perceptions of vitality will be self-reported by participants using the six-item version of the Subjective Vitality Scale, which has been validated for use with the general population[@R47] and has previously been used with the MS population.[@R48] The Subjective Vitality Scale assesses the experience of being full of energy and alive, via six questions rated on a 7-point scale from 'not at all true' to 'very true', and provides an overall score of participants' energy.[@R47] The primary researcher will collect these data at four time periods across the study: baseline and 4, 8 and 12 weeks (completion) via face-to-face or telephone interview.

### Activities: high-level mobility {#s2-11-3}

High-level mobility (ie, running or jumping) will be measured using the HiMAT[@R49] to explore the relationship between high-level mobility and participation in exercise for individuals with MS. The HiMAT assesses high-level mobility across 13 items, such as running, jumping and climbing stairs, with a total point score of 54 and higher scores indicating higher levels of mobility. The HiMAT is a valid and reliable tool for assessing high-level mobility.[@R50] A physiotherapist, who is independent of the intervention that has been trained in the use of the HiMAT, will assess the participants during the 1-week preintervention and postintervention period.

### Participation {#s2-11-4}

Participation in sport or exercise during the intervention period will be measured using an exercise diary. The participant will record the frequency, intensity, time and type of exercise undertaken each week in an electronic exercise diary and email it to the primary researcher on a weekly basis. Where participants do not have access to email, a paper format will be provided, together with a reply-paid envelope. FITT data will provide a record of change in aerobic activity across the duration of the study. Specifically, comparisons will be made on a week-by-week basis as to whether participants meet or exceed MS general and advanced aerobic exercise guidelines.

Acceptability of the FEPP {#s2-12}
-------------------------

### Participant survey {#s2-12-1}

A participant survey will provide an initial assessment of the acceptability of the intervention to the participants. Three key areas (satisfaction, usability and suitability) will be explored in a short survey using a 5-point Likert scale ([online supplementary file](#SP1){ref-type="supplementary-material"}) based on similar surveys used with individuals with MS.[@R38] The survey will be provided electronically to each participant on completion of the study via the survey platform Qualtrics.[@R52] If participants are unable to access the survey electronically, it will be provided in paper format. Survey responses will remain anonymous.
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### Focus group interviews {#s2-12-2}

Focus group interviews will take place during the 6-week postintervention period to gain greater insight into participants' perceptions of the FEPP than the survey alone. Question design will be based on participant survey results regarding acceptability and recommendations for improvement of the FEPP. In addition, the focus groups will explore the participants' perspectives on the effects of the programme. The focus group study will adopt an exploratory qualitative descriptive methodology in order to gain a rich description of participants' experiences of the FEPP and to produce authentic reporting of the participants' experience.[@R53]

All participants will be invited to attend the focus group interviews. Each group will contain a minimum of three and a maximum of six participants per group, depending on participant availability. Where participants are unable to attend a focus group interview, they will be offered a one-to-one interview.

Methods used to determine FEPP acceptability are outlined in [table 4](#T4){ref-type="table"}.

###### 

Acceptability of the FEPP to participants: methods for data collection

  Data collection method                                                                                                                                                                                                                                                                         Questions
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------
  Participant survey                                                                                                                                                                                                                                                                             Acceptability of intervention:Satisfaction.Usability.Suitability.
  Focus group                                                                                                                                                                                                                                                                                    Acceptability of interventionParticipant survey results will guide the questions.
  Effectiveness of the FEPPChanges in participation in physical activity, exercise or sport during the programme.Changes in energy levels during the programme.Changes in high-level mobility during the programme.Long-term changes in participation in physical activity, exercise or sport.   
  GoalsGoal setting.Achievement /non-achievement of goals.                                                                                                                                                                                                                                       
  Finding the balance                                                                                                                                                                                                                                                                            
  Plans to continue with physical activity, exercise or sport                                                                                                                                                                                                                                    
  Suggestions to improve the FEPP or the process.Participant survey results will guide the questions.                                                                                                                                                                                            

Data management {#s2-13}
---------------

On entry to the study, participants will be allocated a unique identifying code which will then be recorded on all datasets pertaining to that individual. The confidential coding system will be held in a file separate from the other datasets. All data will be stored on the primary researcher's computer, which is password protected. A secondary copy will be stored on a secure research storage platform. When in use, all data will be saved to the computer and backed up daily. On completion, data will be stored in the JCU institutional repository for a minimum of 15 years.

Patient and public involvement {#s2-14}
------------------------------

A qualitative study on active participation in sport and exercise informed the development of this protocol.[@R1] Participants with minimal disability from MS highlighted that they want to participate in their preferred exercise or sport at a time that suits them. Importantly, participants identified that they need assistance in determining the dose of exercise they should undertake. This is the premise for the current feasibility study.

Data analysis {#s3}
=============

Data analysis will occur in accordance with the objectives of the study: to assess the feasibility of the FEPP for individuals with MS and to assess the feasibility of conducting a larger clinical trial.

Feasibility data analysis {#s3-1}
-------------------------

Descriptive statistics will be used to report on the process, resources, management and scientific feasibility domains of this study. The process domain (eg, recruitment and retention) will inform the feasibility of achieving the sample size required for a larger trial. The resources and management domains will inform the financial and administrative requirements for a larger trial. The scientific domain will identify the suitability of the outcome measures and any risk management required for a larger trial. In addition, the scientific domain will provide preliminary data on the effect and acceptability of the FEPP for individuals with MS and hence the feasibility of the FEPP.

Clinical data analysis {#s3-2}
----------------------

Clinical outcomes will be analysed descriptively rather than through formal hypothesis testing, as is the nature of feasibility trial data.[@R55] Change from pre-FEPP to post-FEPP will be described based on the (1) GAS; (2) exercise frequency, intensity and duration of exercise; (3) Subjective Vitality Scale; (4) HiMAT; and (5) cytokine levels. Changes in cytokine levels will be analysed with conventional flow cytometry analysis software by gating on the appropriate bead clusters and measuring the phycoerythrin median value for the bound analyte.

FEPP acceptability data analysis {#s3-3}
--------------------------------

Participant survey responses will be analysed descriptively using frequency distribution, central tendency and dispersion. Focus group data will be analysed in accordance with the exploratory qualitative descriptive methodology. Following reading and rereading of the dataset, each line of data will be coded, using a short title or word enabling clear identification of topics within the data.[@R56] Inductive thematic analysis will be used to analyse the patterns, with similar codes brought together to identify emergent themes from the bottom up.[@R54] Themes will subsequently be reviewed to check that they work in relation to the coded extracts by checking and rechecking the data; analysis will continue until themes are refined and a thematic map is created.[@R57] Codes and patterns from one focus group dataset will be reviewed by a secondary researcher to check and verify, or to identify error, as part of quality assurance.[@R58] In addition, member checking will take place with one member from each focus group to ensure appropriate representation of participant experiences.

Interpretation of the data through thematic analysis will enable a well-organised descriptive evaluation of the FEPP from the perspective of the participants. The final analysis will involve exploration of how the focus group data explain the quantitative participant survey data in accordance with the sequential explanatory mixed methods design.[@R31]

Data analysis summary {#s3-4}
---------------------

Collectively, the data will provide a comprehensive analysis of the feasibility of conducting a larger trial to assess the effectiveness of using the FEPP with individuals with MS. Progression to a larger trial will be dependent on the logistics of implementing the trial (process and resource metrics), together with the feasibility of the FEPP. Feasibility of the FEPP will be dependent on participants' safety, ability to modify exercise prescription with minimal supervision, preliminary effectiveness and participant acceptability with the intervention. Progression to a larger trial will be dependent on achievement of specified minimum success criteria.

Ethics and dissemination {#s3-5}
------------------------

Ethical approval has been obtained for this study protocol from the JCU Human Research Ethics Committee (H7956). The research team will be briefed on the requirements for conduct of this study in accordance with the National Statement on Ethical Conduct in Human Research.[@R59]

This novel approach to participation in exercise in sport has been guided and driven by individuals with MS who have minimal disability. This approach has the potential to empower individuals with MS to independently engage in and optimise their participation in exercise according to their own preferences. The results of this study will inform future research in finding the balance between too much and too little participation in exercise and sport, for people with MS. Dissemination of study findings is planned via peer-reviewed journals, national and international conferences and associated media releases.
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